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COMPLETE SPECIEICATION 

Improvements in or relating to Conveyors for Goods 



We, FiSHEK & Ludlow Limited, a 
Britisli Company, of Bordesley Works, 
Clyde Street, Birmingliam, 12, in tlie 
County of Warwick, do liereby declare 
6 tlie invention, for wiiicL we pray that a 
patent may be eranted to us, and the 
method by which it is to be performedi 
to be particularly described in and by 
the. following statement: — 

10 This invention relates to conveyors of 
the kind comprising an elongated pro- 
peling element such as, for example, a 
flexilue belt or band or a chain carrying 
a series of closely spaced transversely 

15 extending slats, and one or more goods 
or article suppxirti^g carriages adapted 
to be advanced by said propelling element 
to predetermined positions in which they 
are required temporarily to be brought . t«^ 

20 rest. 

Such conveyors are used, for example, 
in assembly • operations in which a suc- 
cession of such carriages are advanced 
past a numb,er of operators who are re- 

26 quired to perform different assembly 
operations on the article or articles sup- 
ported by each carriage, the carriages 
being consequently required to be brought 
temporarily to rest at such positions, and 

30 in so far as at different operating statiouH 
the period for which the carnages are 
required to be at rest varies, such require- 
ment can only be met by stopping the 
carriages themselves without stopping the 

36 continued advancement of the propelling 
eleuient which is itself usually an endlesi» 
belt. 

Hitherto it has been the usual practice 
ia conveyors of the foregoing kind, for the 

40 carriages tp be provided with supporting 
wheels which engage with an upwardly 
directed surface of the belt or other pro « 
pelling element, the lower surface of 
which has been eupported by a skid plate. 

45 the arrangement being such that the cnr 
riages are advanced bodily by the belt 

[Fn^0 3u Od.] 



without rotation of the wheels so lou^ as 
they are not subjected to an external re- 
tarding force, while on applying such 
retarding force to a particular carriage 60 
so as to bring it to rest, the wheels then 
rotato under the continued lorward 
movement of the belt or other propelliujr 
element. 

With such un arrangement the whole 55 
of the weifipht of each can*iage with 
associated load is transmitted through the 
belt to the supporting skid plate, with 
the result that there will necessarily bp 
a very substantial frictional force 60 
between the underside of the belt and tho 
skid plate acting to retard the advance- 
ment of the belt, which force will be pro- 
portional to the weight of the carriage 
and its associated load, and in practice 65 
during the advancement of the carriage^ 
is likely to be approximately 50% of the 
weight of the carriage and its associated 
load. 

This difficulty could not satisfactorily 70 
be overcome by replacing the skid plate 
by a number of rollers or other spaced 
supports, arranged at intervals along the 
length of the conveyor, as in such ar 
arrangement the belt or other propelling 76 
element would then itself be displaced 
downwardly at wositions intermediate 
each roller or other support under the 
applied load, and since the belt or other 
propelling element would then at such 80 
intermediate positions no longer be hori- 
zontal ft very substantial retarding force 
indeed would then be applied by each load 
carriage to the belt or other propelling 
element. ^ 85 

Furthermore, with the hitherto known 
skid plate support for the belt or other 
propelling element when the carriage 
with its associated load is brought to rest 
by the application of an external retard- 90 
ing force, the retardin<j force acting on 
the belt or other propel! inof element will 
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be mcreased still further hy a value oor- 
respouding to this retarding force. 

Siich an arrangement i^ open, there- 
fore, to the following two series obj,ec- 
d tious. 

(a) The belt or other propelling 
element is subjected both when the car- 
riage is advancing as well as when it is 
stationary to a very substantial retarding 

10 force, which force may be of the order 
of m% to 60% of the weight of the 
carriage and its associated load. 

(b) By reason of the weight being 
transmitted from each loaded carriage 

16 through the belt or other propelling 
element to its supporting sldd plate the 
under side of the belt or other propelling 
element is subjected to very considerable 
wear arising from the friction between 

20 the under side of the belt or other pro- 
pelling element and the skid plate. 

In consequence, where a substantial 
number of carriages are provided, parti- 
cularly where these are required fo cany 

26 heavy loads, belt, or other propelling 
elements, more especially in the case oi 
the customary belts, belts of enormoufr 
strength are necessary if they are to 
transmit the required load without break- 

30 ing, with consequent very substantial 
addition to both initial as well as the 
replacement cost of the conveyor; while 
the power required to drive the belt or 
other propelling element is itself sub- 

36 stantial, calling for the provision of an 
electric motor or other power unit and its 
associated equipment of relatively lai^A 
size. Further the relatively frequent re-* 
placement of the belt or other propelling 

40 element arising from the wear aforesaid 
increases still further the replacement 
costs of such a form of conveyor installa- 
tion.' 

The present invention has^ for its 

46 object the provision of an improved 
arrangement in which the foregoing 
serious disadvantages are at any rate 
largely eliminated and in which the 
propelling force Iransinitted to each load 

60 carriage increases with increase ^ of 
resistance to advancement of the carriage 
concerned. 

According to the present invention 
each carriage is supported for itn 

56 advancing movement from a track which 
is separate from the propelling element 
itself, each carriage being provided with 
a propelling element engaging member 
constituting a driving member, said 

60 driving member being mounted on the 
carriage for pivotal movement in relation 
thereto about an axis transverse to the 
direction of advancement of the carria^Rft 
and being adapted releasably and fri(»- 

65 tionally to engage with a surface of the 



propelling element at a. position which for 
the designed direction of advancement ol 
the carnage is situated rearwardly in 
relation to the gaid axis of pivoting of the 
driving member relative to the carriage, 70 
such that an increase in resistance to tiie 
advancement of the carriage tending to 
retard this relative^ to the propelling 
element causes the driving member to 
turn about its pivot relative to the car- 75 
riage in a direction to increa^ the f ric- 
tional force between it and the propelling 
element so as thereby to transmit an. in- 
creased propelling force to the carriage* 
^ With such an arrangement it is pos- 80 
sible for any carriage to be brought tem- 
porarily to rest as required by thn opera- 
tor without in any way stopping the 
propelling element itself, namely by 
pivoting the driving member relative to 36 
the carriage in a direction to disengage 
it from the propelling element. 

By arranging the driving member in 
relation to the carriage in the manner 
above referred to in accordance with this ^0 
invention an increased propelling force is 
applied to the carriage despite an increase 
in the resistance to advancement of the 
carriage arising for example, as a result 
of increased loading of the carriage, or 95 
as a result of the carriage being advanced . . 
upon an upwardly sloping tradcj or upon 
a track the upward slope which is in- 
creasing. 

The driving member xxreferably has a 100 
propelling element engaging surface of 
convex configuration with the axis of cur- 
vature of eadi part of the convex surface 
extending in each case parallel to^ but in 
th« rear of the axis of .pivoting of said iO§ 
member in relation -to the designed direc - 
tion of advancement of the carriage by 
said driving member. 

Preferably in OTd.ex to obtain optimum 
frictional engagement between the 110 
driving member and the propelling ele- 
ment despite variations in the distance - 
between the operative face of the propel- 
ling element and the axis of pivoting of 
the drivixig member arising, for example, 115 
from variation in the thickness of the 
propelling olement where this is a belt, 
the shape of the operative surface of the 
driving member is such that irrespective 
of the distance between the operative f acf 120 
of the propelling element and the axis of 
pivoting of the-driving lnember consider- 
ing thesertwo parts in operative position, 
the line passing through the line of con- 
t^ct between the driving member and the 126 
pro^pelliner element on the one hand and 
the axis of pivoting of the driving mem- 
ber on the other hand is disposed substan- 
tially at the angle of friction between the 
interengaging propelling element and 130 
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driving member surfaces liariiiig regard 
to the nature of the aurfacep of the ele- 
ment and the member witb which it 

5 Preferably, the amount of the mass of 
the loaded carriage supported by tLi» 
track is a major proportion of the entire 
mass and the arrangement may be such 
that a saving of 90% majr be effected in 

10 the propulsive force required to advance 
each carriage, such saving arising » of 
course, from the fact that the carriage is 
now supported by a separate track with 
only a proportion of tne weight of the 

15 loaaed carriage being applied to the belt 
or other propelling element through the 
driving member aforesaid. 

The invention is fxirther applicable to 
conveyors of the foregoing kind in those 

20 particular circumstances m which varia- 
tion in the velocity of the oarriage in 
relation to that of tiie propelling element 
is liable to occur and it is desired to con- 
trol such variation. 

25 One such particular circumstance is the 
case where the carriages are being 
advanced in either a substantially hori- 
zontal direction or in a direction which is 
inclined upwardly to the horizontal and 

30 in both cases at n pretermined velocity 
and it is required to advance the carriage 
in a direction which is inclined down- 
wardly to the horizontal so that there is 
a danger of the carriog^e accelerating 

S5 gravitationally, which gravitational 
acceleration may be undesirable. 

A further example of such a circuni- 
stance to which the present invention is 
applicable is the case in an assembly 

40 operation for which a succession of car- 
nages are required to pass different 
assembly positions at different speeds 
being driven past such positions by 
separate propelling elements advancing 

45 at different corresponding velocities, the 
carriages passing successively from a 
faster to a slower moving position and it 
is desired immediately to retard the 
velocity of the carriages as they pass 

50 from tne faster to the slower moving pro- 
pelling element. 

In so applying the invention, accord- 
ing to a furtner feature th-ereof we pro- 
vide each carriage with a pair of propel- 

55 ling element engaging members, one of 
which constitutes the driving member 
aforesaid and the other of which consti- 
tutes a retarding member, both of these 
membters being adapijed fractionally to 

60 engage with the propelling element, the 
driving member being adapted operably 
to engage with the propelling element 
when the carriage is tending to move at 
a slower rate than that of the said ele- 

65 mexd thereby to effect advancement of 



the carriage at a speed corresponding to 
that of tlie propellinff element and the 
retarding member being adapted to 
operably engage with the propelling 
element when the carriage is tending to 70 
move faster than the propelling element 
so as thereby to inhibit move- 
ment of the carriage at a velocity greater 
than that of the propelling element. 

Displacement of one or the other of 75 
said two element engaging members may 
be effected by one or more controlling 
member or members being operativeiy 
connected to the or one of the propelling 
element engaging members respectively 80 
as well as with the carriage and adapted 
for light frictional engagement with a 
surface of the propelling element in aU 
operative positions of the associated en- 
gaging member or members, the arrange- 85 
ment being such that relative movement 
between the propelling element and car- 
riage is transmitted by light frictional 
engagement through the controUimr 
member or members to the associated en- 90 
gaging member or members for the pur- 
pose of bringing one of the other of these 
members into operable frictional engage- 
ment with the propelling element for the 
purpose above described. 95 

By the expression " light frictional 
engagement " is meant herein frictional 
engagement of such a nature as to effect 
actuation of the controlling member 
without being sufficient to transmit a sig- IQO 
nificant propelling force therethrough 
from the propelling element to the 
carriage. 

In the above arrangement a single con- 
trolling member would preferably be 105 
provided connected to the two propelling 
element engaging members and these two 
members together with the controlling 
member woiud all be mounted for pivotaJ 
movement in unison on the carnage about HO 
an axis transverse to the direction of 
advancement of the carriage, the propel- 
ling element engaging part of the con- 
trolling' member being convenirtitly 
disposed symmetrically in relation to the 115 
said two engaging members. 

The invention is illustrated in the 
accompanying drawings wherein: — 

Figure 1 is an end elevation partly in 
section showing a simple embodiment of 120 
the invention as applied to an ordinary 
endless belt conveyor. 

Figure 2 is a sectional view on the line 
2—2 of Figure 1. 

Fifure 3 is a part sectional side view 125 
showing the application of the invention 
to an overhead endless belt conveyor. 

Figure 4 is a sectional view on the line 
4-4 of Figure 3. 

Figure 5 is a sectional view to an en- 130 
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lar^-ed scale of a part of tlie constructioii but to the rear of the axis of pivoting of 

depicted in Figures 3 and 4. said driving member 19 and the lattSr is 

Figure 6 is a side elevation of a part so shaped as having regard to the dim en- 

of a lurther form of conveyor embodying sions of the carriage as to engage with 

6 the present invention, tlie part being the upper surface of the belt at a posi- 70 

depicted in a position for advancing one tion 21 which for the desired direction 

of the supporting carriages, of advancement of the carriage indicated 

Figure 7 is a sectional view on the line by the arrow in Figure 2, is spaced rear- 

7 — 7 of Figure 6. wardly in relation to the axis of pivoting 

10 Figure 8 is a side elevation of part of of the driving member 19, 75 
the construction depicted in Figure €, The operative surface of the driving 

showing th^ parts in a position for re- member 19 is formed by a lining mem- 

tarding one of the supporting carriages, ber 22 separate from the member 19 itself, 

Figure 9 is a sectional view to en- such lining member having a high c«- 

15 larked scale of part of the construction efficient of friction and formed for SO 

depicfed in Figures 6 and 8. example, of a brake lining material or a 

Referring firstly to Figures 1 and 2, plastic or transversely ribbed rubber 

the endless belt conveyor there illustrated strip, 

comprises a base 10, the upper surface of The actual shape of the convex operative 

20 which as shown is horizontal although it face 20 of the driving member is prefer- 85 

may, if desired, be disposed at a small ably such that for all vertical displace- 

inclination to the horizontal, the base ments of the upper surface of the belt in 

having mounted on its upper surface a relation to the axis of pivoting of the driv- 

skid plate 11, which extends continu- ing propelling member, the line passing 

^5 ously, or substantially continuously, through the line of contact between the UU 

longitudinally of the conveyor so as to driving member and the belt and the axis 

provide a continuous or substantially of pivoting of the driving member is at 

continuous support for the underside of an angle of approximately So** to 40 in 

the upper or carriage advancii^ run 12 relation to a vertical transverse plane 

:iv) of the endless belt, which enSess belt passing through said axis of pivoting; 95 

may be formed of rubber or canvas in the with . the particular above specified 

usual way, but has a width and thick- material for the belt and driving member 

uess appreciably less than that requisite surfaces the line passing through the line 

with existing hitherto known construe- of contact and axis of pivoting aforesaid 

;io tions in which the whole of the weight is disposed substantial^ at the ang;le of loO 

of a similar load is supported through friction betw«»en the belt and driving 

the upper run of the belt. member surfaces where they engage with 

With the present arrangement each of one another. Such an arrangement with 

the gpoods or article supporting carriages the materials indicated for the belt and 

40 13, 18 supported primarily from the base driving member surface 20 enjsures opti* xOir 

10 providing the latter with a pair of mum Srictional engagement between the 

transversely spaced tracks 14 of channel driving member surface and the belt des^ 

configuration, arranged one on each side pite variations in belt thickness, i.e. in 

of the skid plate 11, the tracks receiving the height of the upper surface of the 

45 and supporting the carriage wheels 15. belt in relation to the trSLok 14 carrying ]|0 

As illustrated the carriage is depicted the carriage supporting wheels, 
in the form of a shallow tray so as to With the arran^^ement ^bove described 

provide an article receiving space 16, the it will be appreciated that if the upper 

base of which constitutes a load support- run 12 of the belt is advancing in the 

ho ing platform 17, but the exact configura- right hand direction indicated m Figure 115 

tion of the carriage is, of course, 2 and the driving member is brought into 

immaterial. The endless belt is driven by engagement with the upper surface of the 

any conventional driving means not belt in the manner indicated in that figure 

shown so that the upper run^ is advanced the carriage 13 will be advanced in that 

55 in the right hand direction in Figure 2, same direction by reason of the f rictional 120 

and the forward end of the carriage 13 is engagement between the operative surface 

provided with a horizontal- transversely of the members 19 and the belt. ^ 

extending trunnion 18, on which is ^ Further, since the driving member 19 

mounted for pivotal movement about a is mounted for pivotal movement in rela- 

(iii horizontal tranverse aads a driving mem- tion to the carriage 13 alwut a horizontal J26 

ber 19 which, as shown, is constructed in transverse axis and engages the belt at 

the form of a shoe of arcuate configura- a position 21 which is situated rearwardly 

tion so^ as to present on its underside a in rislation to such axis of pivoting, and 

propelling element engaging face 20, since furthermore the axis of curvature 

U5 which is convex about an axis parallel of the surface of the driving member is 130 
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situated rearwardly of the axis of pivot- 
ing if tke carriage is subjected to a force 
tending to retard it in relation to the 
advancing belt the position 21 where it 
b engages with the belt is necessarily caused 
to move fprwardly and thus downwardly 
in relation to the carriage so as to a^pply 
an increasing downward force on the 
upper run of the belt, tending to raise 
10 the forward part of the carriage in so 
doing in relation to the track 14, and 
thereby apply an increased downward 
pressure from the driving member 19 to 
the belt. 

16 In other words if the carriage 13 is sub- 
jected to a retardiujg force with the driv- 
ing member 19 in irictional engagement 
with the belt the driving member at the 
point of contact ^1 performs a kind of 

20 toggle movement in relation to its axis 
of pivoting to the carriage, tending to 
raise the forward end of the carriage in 
sp doing. 

In any event the driving member 

25 tends to move into a position to compen- 
sate for any tendency to slip between the 
driving member and the belt, arising from 
increase in external resistance to the 
advancing of the carriage by the belt. 

As an example of the eft-ect of driving 
each carriage in accordance with the pre- 
sent invention as above described, in a 
particular test in which a single carriage 
was advanced firstly by supporting it 

9p through its supporting wheels on an 
advancing belt as in the hitherto known 
arrangement, a propelling force of 
approximately 23 to 24 lbs. had to be 
applied to the belt to advance the earn- 

40 age, while when the same carriage was 
placed on a narrower but otherwise iden- 
tical belt so as to be advanced in accord- 
ance with the present invention a propel- 
ling force of only 3 lbs. was required fo 

45 be applied to the belt before the carriage 
commenced to ladvance. Thus it will be 
appreciated that with the present inven- 
tion the saving in belt loading and thus 
ijx belt strength, size, cost, is most sub- 

60 stantial, while there is further a substan- 
tial saving in belt wear as well as in the 
powe^ required for driving the belts. 

Means may be provided for bringing 
any particular carriage tp rest by manu- 

65 alfy, or if desired mechanically or electri- 
cally displacing the driving member 19 
concerned out of engagement with thi^ 
belt and in suoh an arrangement the 
trunnion 18 may itself be mounted for 

liU pivotal movement in relation to the car- 
riage and have the driving member 10 
secured thereto, one or each end of the 
trunnion 18 carrying an arm 23 adapted 
to be dia^placed manually or if desired by 

j^y ft mechanically ox electrically operated 



and selected member not shown to thereby 
hrijfig the carriage to rest at a predeter- 
mined position and where, for example, a 
succession of carriages are being advanced 
past the operator at an assembly position 70 
m an assembly conveyor installation i 
such arm may project forwardly beyond 
the front of its associated carriage so that 
when the latter is advanced up to an 
already stationary eaniage at such 7j5 
assembly position it engages with the rear 
end of such already stationary carriage 
so as to displace its associated driving 
member rearwardly ont of engagement 
with the belt, therel^ bringing the 80 
advancing carriage to rest, 

T\'^ith the present invention when a car- 
riage is brought to rest in any of the ways 
above described it will be appieeiated that 
the carriage is completely disengaged 85 
from the belt so that under these condi- 
tions no retarding force whatsoever is 
being applied to tne belt by such carri- 
age instead of an increasing; retarding 
force being applied to the belt as would 90 
be the case with a stationary carriage in 
the hitherto known arrangement. 

In a modification of iQie arrangement 
depicted in Figures 1 and 2 the driving 
member may be constructed in the fom of 96 
a leaf or the equivalent spring and the 
carriage may be spring supiwrted on the 
adjacent pair of supporting wheels, the 
arrangement being such that increase in 
load on the carriage is accompanied by a 100 
downward displacement of the carriage 
in relation to such pair of supporting 
wheels against the loading provided by 
the spring support, such downward disr 
placement causing the driving member 105 
spring to be stressed to a greater extent 
so as to apply a greater spring pressiure 
to the upper surface of the belt corres- 
ponding to such increase in loadfing of the 
carriage. Such driving member spring HO 
would be of relatively light and flexible 
configuration so as only to apply a rela- 
tively small downward load to the belt 
when the carriage was unloaded. 

&ef erring now to the further construe- 116 
tion depicted in Figures 3 to 5 the inven- 
tion is here depicted as applied to an 
arrangement in which the propelling ele* 
ment is again in the form of an endlesB 
belt 12, but the track indicated again at 120 
14 is spaced below the propelling element 
the track 14 and the carriages 13 sup- 
ported therefrom being of the general 
form described in our prior Specifications 
Nos.. €39,244 and 639,249 in which each 126 
carriage comprises a single pair of links 
24 connected together at each end by a 
connecting body 2^, each connecting body 
being provided aa des(a:ibed in suc^ epeci- 
ficatious with two pairs of track engaging ISO* 
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wlieels or rollers 26,- 7 rotatable about 
mutually perpendicular axes for engag- 
ing -with, the track as described in the fore- 
going two. speciEcations, particularly JSo. 

6 (539,244. 

In the particular construction illus- 
trated the goods or artkles to be advanced 
by each carriage are suspended from be- 
neath the carriage by connecting together 

10 the two links 24 by a pair of longitudin- 
ally spaced pins 6, from which are sup- 
ported a pair of transversely spaced sus- 
pension plates 27 of generally inverted tri- 
angular configuration, the two plates at 

15 their lower ends being connected by a load 
sumiorting pin 28 for receiving detach- 
ably a load suspension hook 29. 

As described more particularly in the 
said Specification ]^o. 639,249 the track 

UO 14 is supported at intervals along its 
length by connector plates 30, which con- 
nector plates carry above the track a 
sheet metal guideway 31 of inverted chan- 
nel configuration the sides of which are 
formed with oppositely directed horizon- 
tal edge flanges 32 which support slid- 
ably longitudinal edges of the belt 12 so 
that this is supported at a fixed height 
above the track 14 for movement in a 

30 direction parallel to the length of thp 
adjacent part of the i^ack. 

The two suspension .plates 27 are con- 
nected at a position medially of the length 
of the carriage 13 by .a horizontal- trans- 

36 versely extending pivot pin 33 upon 
which is mounted pivotally a pair of pro- 
pelling elements of belt engaging mem- 
bers. 

For the direction of advancement of the 

40 belt 12 indicated ; i.e. in the right hand 
direction in Figure 3, one of these mem* 
bersj namely the member 34, constitutes 
a driving member and the other of tiiese 
members; namely the member 35, consti- 

45 tutes a retarding m^ber. 

Each of these two members is of the 
same general configuration as that of the 
driving member 19 of the preceding con- 
struction; that is to say each meniDer is 

fiO constructed in the form of a shoe having 
a convex face canying a friction lining 
20, adapted to engage with the adjacent 
i.e. undersTirfaoe, of the belt 12, 
The two members 34, 35, are each pro- 

[i~> vided with an integ^ral supporting arm 36, 
the two arms beang connected rigidly 
together at the ends thereof which are 
remote from the said members 34, 3o 
through the medium of a part-circular 

00 bearing: member 37 which engages pivot- 
ally witli the said pivot pin 33, the two 
arms diverging relatively from their point 
of connection and being bent in opposite 
directions at their outer ends in direc- 

00 tions which are substantially longitudinal 



of the belt to form the said driving; and 
retarding members 34, .35 respectively. 
'The arrangement is such that when the 
belt 12 is advanced in relation to the car- 
riage in one or the other direction, one or 70 
the other of these two members 34, 35 is 
displaced frictionally by its engagement 
with the belt in a direction for increasing 
the frictional pressure exerted by such 
member 34, 35 as the case may be on the 75 
belt so as to increase the propelling force 
applied to the carriage therethrough for ■ 
advancing the carriage in such direction 
of advancement of the belt in relation to 
the carriage, in the manner already des- 80 
cribed; i.e. when the belt is advanced in 
the direction indicated in Figure 3 and 
relative to the carriage with the member 
34 in engaff ement with the belt, this then 
serves as a driving meniber for advancing 85 
the carriage. 

The semi-circular bearing member 

37 carries symmetrically between the two 
arms 36 a. controlling member 38 com- 
prising a tubular , part 39^ one end of 90 
which is secured to the semi-circular bear- 
ing member 37 and haying slidable there- 
in a stem 40 the outer end of which consti- 
tutes a controlling ^ger 41 adapted at its ' 
outer end for substantially- line engage- 95 
ment with the under side of the belt^ 
about a line extending perpendicular to 
the direction of advancement of the belt, 

a very light spring 42 being provided act- 
ing l:^tween the stem 40 and an abutmi^nt 100 
43 within the tubular portion 39 so as to 
maintain the -finger of the controlling 
member -in light frictional engagement 
'with the belt irr^pective of variation, in 
the angular i>osition of said member. lOf 

The arrangement is such that normally 
only one of tiie two belt engaging mem- 
bers is in engagement with the undei side 
of the belt with the controlling^ meiuber 

38 in such position inclined either for- 110 
wardly or backwardly in relation to tiie 
direction of advanc^ent of the belt 
instead of being perpendicular thereto 
and if, for example, the carriage is being 
propelled at a constant rate in the direo- ng 
tion indicated in Figure 3 through the 
medium of the driving member 34 in the 
general man^r already de9cribed and the 
carriage cgimnences-io-ttccelerate in rela- 
tion to the belt, for exami>le, gravitation*^ 12C 
ally.-as a result of the carriage descending 

an incline in the conveyor installation, 
the driving member 34 will, under the 
acceleration of the carriage relative to the 
belt, tend to move out of engagement with 12f 
the belt thereby pivoting itself together 
with the controlling member and the retard- 
ing member 35 in an anticlockwise direc- 
tion in Figure 3 and relative to the car- 
riage untU the member 34 is out of oper- 130 
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ative engagement witk tlie belt, where- 
upon only the controlling member itself 
is momentarily in engagement with the 
belt; with the parts being now substanti- 
ally in the position depicted in Figure 3. 

In consequence of tbis continued 
engagement of the belt with the cojoitioll- 
ing member by reason of the continued 
advancement of the carriage relative to 
ID . the belt, the controlling member 38 Id 
caused to continue this pivotal movement 
and the retarding member 35 is now 
brought into engagement with the bait. 
The retarding member 35 is pivoted to 
15 the carriage at a position which is to the 
rear (in the direction of relative advance- 
ment of the carriage) of the position at 
which it is adapted to engage with the 
belt and has the centre of curvature of its 
20 belt engaging surface disposed forwardl^ 
of its axis of pivoting under these condi- 
tions. Accordingly the retarding member 
as soon as it engages with the belt acts in 
a direction for inhibiting further forward 
25 movement of the carriage in relation to 
the belt so that the carriage velocity is 
immediately reduced to that of the belt 
and undesirable gravitational acceleration 
of the carriage avoided. 
30 When the resistance to the forward 
movement of the carriage exceeds the 
gravitational forward force thereon so 
that the carriage tends to move in the 
opposite direction in relation to the belt, 
35 the operating member and the two belt 
engaging members 34, 35 are pivoted 
similarly in the clockwise direction to 
disengage the retarding member 35 and 
re-engage the driving member 34 so that 
40 the carriage is still advanced at belt 
speed. 

Instead of pivoting the two belt engag- 
ing members, 34, 35 together about a com- 
mon axis, they may be pivoted about 
46 separate axes disposed, for example, at 
opposite ends of the carriage and con- 
nected together by a lini wnich may be 
in the form of a fight bowed spring link 
carrying the operating member, such an 
60 arrangement ensuring that the control- 
ling member 38 engages the belt with a 
substantially constant sprinjg pressure 
irrespective of substantial variation in its 
angular position. In such an arrangement 
55 the controlling member 38 may again be 
made in two parts^ slidable one witEdn the 
other, one part being pivoted to the carri- 
age substantially centrally of the length 
thereof and the other part being slidable 
through a guide provided on the bowed 
spring link. 

Alternatively with the construction 
depicted in Figures 3 to 5 the retarding 
member 35 and the controlling member 
66 38 may be omitted, that is to say only the 
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driving member 34 will be provided with 
the device functioning in the same way as 
the construction shown in I'igures 1 and 
2. 

In Pigures 6 to 9 is depicted a further 70 
arrangement embodying the present 
invention, in which provision is made for 
automatically disengaging the driving 
member from the propelung element so 
as to bring the carriage to rest at one or 75 
more predetermined positions along the 
conveyor, provision being further made 
for initiating' further advancement of the 
carriage automatically after at each such 
position the unloading and reloading 80 
operation has been performed. 

In the particular arrangement illus- 
trated in Figures 6 to 9 esich carriage 13 
and its associated supporting track 14 is 
constructed in a manner generally simi- g5 
lar to the construction shown in Figures 3 
to 5, but instead of the propellii^ ele- 
ment constituting an endless belt the pro- 
pelling element, which is again indicated 
generally at 12, is constructed as an end- 90 
less chain constructed as described in our 
prior Specification No, 639,2^ and sup- 
ported from a track 12a. 

Each pair of links constituting the 

§ repelling element 12 is provided with a 95 
epending horizontally longitudinally 
extending driving plate 12b adapted for 
engagement with the propelling element 
engaging members 34, 35, in a manner 
similar to the endless belt of the preced- 100 
ing construction. 

With the present construction these two 
propelling element engaging members 34, 
35, again constitute respectively driving 
and retarding members and are mounted 105 
similarly for a common pivotal movement 
upon a transversely extending pivot pin 
33 similarly supported between a pair of 
suspension plates 27 mounted on each car- 
riage 13 as in the case of the preceding 110 
conslruction. 

With the present construction the bear- 
ing member 37 engages with the pivot pin 
33 is of tubular form and is provided cen- 
trally of its length with a spring anchor- 1X5 
age plate 44, this plate on the reaward 
side (in the direction of advancement) of 
the pivot pin 33 bein^ connected to one 
end of a stop spring 45 and on its other 
side being connected to one end of a start 120 
spring 46. 

These two springs which are each con- 
structed as tension springs dej^end sub- 
stantially vertically from the spring 
anchorage plate 44 and are each connected 125 
at their lower ends to a corresponding pin 
47, 48 respectively, the two pins extend- 
ing between and being connected to a 
pair of load supporting plates 49, which 
plates are mounted for a limited vertical 130 
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movement in relation to the suspension 
plates 27 by i^rovidin^ two plates 49 witii 
a pin 50, tlie euda of whicfi work within 
vertically extending slots 51 provided -in 

6 tile lower end of eack of tlie suspension 
plates. 27, as is clearly shown in Figure 7. 

The load sup;porting pin 28 on which 
the load susjiei^iQn hook 29 is detachably 
mounted^ is carried, between, the lower ena 

10 of these two load supporting plates 49. 
The start spring 46 is of a length socme- 
what greater thaa that of the stop .spring 
45, although the two springs are other- 
wise of similar, configuration, the 

15 arrangement being such that when the 
line joining the points of attachmeat of 
the two springs to the plate 44 is hori- 
zontal the pin 48 associated with the start 
spring 46 is at a lower level than that of 

20 the pia 47 associated with the stop spring 
45, and the arrangement is such that when 
a load is applied to the load supporting pin 
28 tending to displace the load support- 
ing plates 49 downwardly into the posi- 

25 tion depicted in Figure "o, the plates 49 
will turn if subjected only to the con- 
straint of the springs 45, 46 into a position 
in which the pin 28 is substantially ver- 
tically beneath the pin 50. 

oO The relative lengtii and strength of the 
two springs 45, 46 is such that in this 
position a very small resultant torque is 
applied to the anchorage plate 44, tending 
to pivot it in a clockwise direction 

35 depicted in Figure 6. so as to bring the 
driving' member 34 into a position for 
engaging with one of the propelling ele- 
ment driving plates 12b, tJiereby dSect- 
iug advancement of the carriage 13 in like 

40 manner to the preceding construqtion. 
To enable any <>ne of the carriages 13 
to be brougrht to rest automatically at a 
pre-d^termined position along the length 
of the conveyor the upper forward comer 

45 of the two load supporting plates . 49, 
which plates are of inverted trian^lar 
form as shown, are j<»ned by a horizon- 
tal transversely extending s1x)p pin 52,. 
which stop pin- projects laterally to one 

■50 side of the supporting plates 49 clear also 
of the suspension pliites 27 as shown in 
Figure 7^ and the projecting md of this 
stop pin is adapted to engage with a simi- 
larly laterally disposed abutment plate 53, 

55 a number of which abutment plates would 
be mounted at one side of tne ti'aek 14 
at positions corresponding to those at 
which - a particular carnage is to be 
stopped. 

60 As shown each abutment plate 53 is sup- 
.ported from a carrier member 54 clamped 
detachably by screws 55 to the adjacent 
jjart of the track, the arrangement permit- 
ting of the abutment plates to be mounted 

65 in position anywliea»-as desired along tiie 



length of the track in accordance witb 
the requirements of the usei'. As shown 
these screws 55 are carried by sleeve like 
nuts associated, with the member 54 and 
one o| these nuts constitutes a vertically 70 
extending abutment member 56 depicted 
moat clearly in Figure 9. 

Each abutment plate 53 is inclined up- 
wardly, in a forward direction j i.e. in the 
direction of advancement of the conveyor, 75 
and has its upper end 57 spaced beneath 
the track 14 and rearwardly in relation to 
the adjacent abutment member 56 by a 
distance in each case sufficient to permit 
of the passage above and to the front of 80 
this end of the abutment plate of the 
stop pin 52, as will be hereinafter more 
particularly described. 

The configuration of each load supports 
ing plate 49 is such that when the caxii- 85 
age 13 is loaded and is advancing freely, 
as depicted in Figure 6, the stop pin 52 
is disposed a short distance forwardly of 
the forward edge 58 of the adjacent sus- 
pension plate 27 with which forward 90 
edge the stop, pin 52 is adapted to engage 
so as to limit its rearward movement in 
relation to the associated carriage 13 i.e. 
BO as to limit pivotal movement of the load 
supporting plates 49 in an anti-clockise 96 
direction when viewed in Figure 6 rela- 
tive to the associated carriage 13 and sus- 
pension plates 27. . . 

TJie operation of the arrangement illus- 
trated in Figures 6 to 9 will now be des- 10 J 
cribed. In the first place -it will be 
assumed that the carriage loaded by the 
loaded siLspension hook; 29 engaging 
detachably with the load supporting pin 
28 is being advanced along the track 14 100 
in the manner already described in con- 
•nection . with the preceding construction 
with the parts occupying the position 
depicted in full outline in Figure 6. 

As this carriage is advanced by the 110 
engagement of the propelling element 
witli the driving member 34 nntil it 
reaches the depicted alnitment- plate 53 
the stop pin 52 will engage with the up- 
wardly and forwardly indined face of this 116 
abutment plate and by reason of the con- 
tinued propulsive force applied to the 
carriage the load supporting plates 49 
are necessarily caused to pivot about their 
trunnion pin oO in an anti-clockwise direo- 120 
tion relative to the suspension plates 27, 
the stop pin 52 thereby moving from the 
running position depicted at ^A up the 
inclinea .iace of the abutment plate into 
the loaded stop position depicted at 52B 125 
in which it engages with the edge 58 
aforesaid of one of these suspension ^ates, 
the supporting plates 49 moving accord- 
ingly into the position depicted in Figure 
8* . 130 
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By reason of tliis movement of tte sup- 
porting plates 49 in relation to tlie sus- 
pension plates 27 the stop spring 45 is 
increasingly stressed and the stress in the 

5 start spring 46 decreased so as to apply 
to the anchorage plate 44 a torque acting 
in an anti-clockwise direction sufficient to 
overcome the torque applied thereto in the 
opposite direction by the engagement of 

10 tlie now stationary driving member j34 
with the still advancing propelling ele- 
ment 12 and the driving member 34 is 
consequently displaced out of engagement 
with the pyeviously engaging driving 

16 plate 12b, the retarding member 35 being 
now brought into engagement with a driv- 
ing plate 12b. Since, however, the pro- 
pelling element is moving forwardly in 
relation to the carriage 13 this engage- 

80 ment of retarding member 35 is oi 
no account and the parts now occupy the 
stopped loaded position depicted in 

Figure 8. , , j • 

On now removing the load by disengag- 
26 ing the suspension hook 29 the tension m 
the two springs 45, 4G causes the load sup- 
porting plates 49 to move upwardly m 
relation to the suspension plates 27, as is 
permitted by their slotted connection 
30 thereto, and as the stop spring 45 has pre- 
viously been stressed to an extent greater 
than that of the start spring 46 a resultant 
couple will be applied to the supporting 



^ .«« v — ^top pm . 

upper edge 57 of the abutment plate o6 it 
will ride around the edge of this plate into 
the intermediate unloaded release posi- 
40 tion depicted at 52C. As soon as the stop 
pin 52 is clear of the upper edge of , the 
abutment plate in this way the carnage 
13 is perfectly free to be advanced by the 
very light frictional engagement between 
45 the propelling element and the retarding 
member ^^5, so that the carnage is 
advanced slightly in the nglit hand direc- 
tion depicted in Figure 8, the pm o2 mov- 
ing into the finally unloaded position 
60 depicted at 52D in which it engages wit 1j 
the abutment member 56 so as thereby to 
prevent any further movement of the car- 
riage 13. , . -".-tx xi 

In this position of the pm o2D the sup- 
Dortiuff plates 49 have moved upwardly to 
fhe fuflest extent in relation to^the sus- 
pension plates 27 and the edge o8 afore- 
said of one of .these plates ocTupies^^^^^ 
dotted position indicated at o8A in Ingure 
60 9 in which it engages with the rear side 
of the pin 52 when this is in the position 

depicted at 52D, , • i i j w 
When the carnage is again loaded bv 
re-engaging the suspension hook 29 witli 
65 the supporting pin 28 the pin o2 moves 



downwardly clear of the underside of the 
abutment member 56 so that as the sup- 
porting pin 28 is still disposed forwardly 
m relation to the trunnion pm 50 the 
torque thereby applied to the supporting 1 0 
plates from the suspension hook 29 causes 
the supporting plates to turn m a clock- 
wise direction, moving the pin 52 for- 
wardly in so doing and at the same time 
stressing the start spring 46 m relation to 75 
the stop spring 45 thereby disengaging 
the retarding member 35 and re-engagmg 
the driving member 34 so that the parts 
again move into the position depicted in 
Figure 6, in which the pin 52 has nioyed 80 
into reloaded stop position depicted at 52E 
in Figures 8 and 9. The carriage 13 now 
commences to advance under the engage- 
ment of its driving member 34 with the 
propelling element until again stopped 85 
automatically by the engagement of this 
pin 52 with a further abutment plate 53 
in the manner above described. 

To take care of the possibility of a fol- 
lowing carriage approaching a stationary 90 
carriage during its unloading and reload- 
ing operation each carriage is provided 
with a rearwardly directed spacing mem- 
ber 59 carrying on its rear end a spacing 
plate 60 which is adapted to engage with 05 
the abutment pin 52 of the f oUowmg car- 
riage so as to displace its associated load 
supporting plate 49 in the anti-clockwise 
direction above indicated for disengaging 
its associated driving member 34 from the 100 
propelling element and thus to avoid wear 
or abrasion between the propelling ele- 
ment and the driving member of the f pl- 
lowing carriage, and it will be appreci- 
ated that a whole succession of carnages 106 
may be arrested in this way while the for- 
ward carriage is at the unloading and re- 
loading position. 

As soon as the forward carnage again 
commences to advance in the manner 110 
already described the pressure exerted on 
the abutment pin 52 of the following car- 
riage is released permitting of the load 
supporting plates 49 returning to their 
original position under the weight of the 116 
load applied by their suspension hook, 
thus permitting of re-engagement of the 
associated driving member 34 with the 
propelling element and of the following 
carriage recommencing its advancing 120 
movement. , . 

With the construction depicted in 
Figures 6 to 9 there is accordingly pro- 
vided an arrangement in which succes- 
sive carriages are automatically arrested 126 
at any predetermined position along the 
conveyor for unloading purposes and are 
automatically advanced when reloading 
of the carriage has been effected, such an 
arrangement being very convenient in 13Q 
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convejrors for use in assembly and similar 
operations. 

Provision is made for ejecting niHm^pl 
arresting: of a carriage anywliere along 
5 tJie lengtii of tlie conveyor by providing 
tke load supporting plates 49 of eacJi 
carriage with a dependent cord 61 dis- 
posed at tile side of tiie plates remote from 
tke abutment pin 52 and it will be appre- 
10 ciated tbat by pulling the cord tlie plates 
are pivoted into a position for effecting 
disengagement of tlie driving member M 
from the pi'opelliug element 12b. 
The retarding^ member 3d, although 

15 functioning during the unloading opera- 
tion in the manner above described serves 
also as a retarding member in like manner 
to the member 35 of the constTuotion 
shown in i'lgures a to 5 and is aocord- 

20 ingly refeiTed to as a retarding membe>- 
with the construction shown in. Figures U 
to 9« 

What we -claim is ; — 

A conveyor of the kind specified 
25 wherein each carriage is supported for 
Us advancing movement from a track 
which IS separate from the propelling ele- 
ment itself, each carriage being provided 
with a propelling element engaging mem- 
30 ber constituing a driving member, said 
driving member being mounted oai th<^ 
carriage for pivotal movement in relation 
thereto about an axis transverse to the 
direction of advancement of the carriage 
35 and being adaped releasably and fric- 
tionally to engage with a surface of the 
propelling element at a position which for 
the designed direction of advancement of 
the caninge is situiated rearwardly in 
40 relation to the said axis of pivoting of the 
driving member relative to the carriage 
such that an increase in resistance to the 
advancemont of the carriage tending to 
retard this relative to the propelling ele- 
45 ment causes the driving member to turn 
about its pivot relative to the carriage in 
a direction to increase the f rictional force 
between it and the propelling element so 
as thereby to transmit an increased pro- 
50 polling force to the carriage. 

Z, A conveyor according to Claim 1 pro- 
vided with a pair of propelling element 
engaging members, one of which consti- 
tutes the said drivings member and the 
55 other of which constitutes a retarding 
member^ said retarding member being 
mounted on the carriage for pivotal move- 
ment in relation thereto about an axis 
transverse to the direction of advancement 
60 of the carriage and being adapted releas- 
ably and f rictionally to engage with a sur- 
face of the propelling element at a posi- 
tion which for the designed direction of 
advancement of the carriage is situated 
6( forwardly in relation to the axis of pivot- 



ing of the retarding member, such that 
the retardng member is thereby adapted 
operably to engage with the propelling 
element when the carriage is tending to 
move faster than the propelling- element 71 
so as thei'eby to inhibit movement of the 
carnage at a velocity greater than that of 
the propelling element. 

3. A eonvoyor according to Claim 1 or 
a wherein said driving member has its 76 
operative i.e. propelling element engag- 
ing surface of convex configuration with 
the axis of curvature of each part of the 
convex surface extending in each ease 
parallel to, but to the rear of tlie axis of 80 
pivotii^ of said member in relation to 
the designed direction of advancement of 
the carnage by said driving member, 

4. A conveyor according to Claim 3, 
wherein the shape of the operative sur- ^ 
lace of the driving member is such that ■ 
irrespective of the distance between the 
operative face of the propelling element 
and the axis of pivoting of the driviu*' 

i • • . . o tiles e 

two parts in 90 
operative position, the line passing 
tJirough the line of contact between the 
driving member and the propelling ele- 
ment on the one hand and the axis of 
pivoting of the driving member on the 95 
other hand is disposed substantially at the 
angle of friction between the interengag- 
ing propelling element and driving mem- 
ber surfaces having regard to the natui'e 
c± the surfaces of the element and the 100 
member with which it engages, for the 
purpose specified. 

^ 5. A conveyor according to Claim 2 or 
either of Claims 3 and 4 when appendant 
to Claim 2 wherein displacement of one 105 
or the other of said two propelling ele- 
ment engaging members relative to said 
propellmg element is effected 1^ a con- 
trolling niember operatively connected to 
each of said propelling element engaffinif iin 
members and adapted for light frictional 
engagement with the surface of the pro- 
pelling element in all operative positions 
of the associated propelling element 
engaging meniber, the arrangement being 115 
such that relative movement between the 
propelling element and carriage is trans- 
mitted by light frictional . engagement 
through the conjtrolling member to the 
assomated propelling element engaging ion 
member for the purpose of bringing one 
or the other of these two members into 
operable frictional engagement with the 
propelling element according to whether 
acceleration or retardation of the carri- 195 
age IS required. 

6. A conveyor according to Claim 5 
wherein the two propelling element 
engaging members are connected together 
for common pivotal moyement in rdation 130 
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to the carriage and are provided witli a 
single controlling member disposed sym* 
metricali-y in relation to tlie said two pjv 
pelling element engaging members. 

6 7. A conveyor according to Claim 5 or 
6 wlierein tlie controlling member is uou- 
structed in tlie form of a stem liaving 
moveably mounted thereon an abutment 
member adapted to be spring displaced 

10 into light frictional engagement with the 
propeluug elemeut. 

8. A conveyor according to any of the 
preceding claims including inter-engag- 
able abutment members mounted on the 

15 cari^a,ge and ti'ack, adaiited on inter- 
en^agem^nt to effect displacement of the 
driving member out of engagement with 
the propelling element for the purpose of 
arresting the forward movement of a car- 

20 riage at a predetermined position along 
the length of the conveyor track. 

A conveyor according to Claim 8 
wherein the conveyor is provided with a 
load supporting member thi-ough which 

25 the load is transmitted to the carriage, 
said load supjiorting member being dis- 
pJaceable in relation to the carriage under 
the weight of the applied load and carry- 
ing an abutment member adulated wheD 

30 the load is applied to said supporting 
member to be displaced into a position for 
engaging with an arresting abutment 
mounted on the conveyor track, said 
abutment member being opera tively cou- 

36 nected to said driving member and being 
adapted on engagement with said arrest- 
ing: abutment to effect displacement of the 
driving member out of engagement with 
the propelling element, said load support- 

40 ing member being adapted on removal of 
load therefrom to permit of the abutment 
member moving out of engagement with 
said arresting abutment into a position 
for engaging with a holding abutment 

i5 BKiunted on the track so as to retain the 
driving member ont of engagement with 
the propelling element until the load to 
lie supported is again applied to the load 
supporting member, the latter being then 

50 adapted to be displaced so as to bring 
its abutment member clear of the holding 
abutment and the driving member into 
engagement with the propelling element 
to permit of further advance' of the now 

55 loaded carriage. 

10. A conveyor according to Claim 9, 
wherein the load supporting member is 
mounted for limited substantial vertical 
movement in relation to the carriage and 

60 is further mounted for limited pivotal 
movement in relation thereto about a 
substantial horizontal axis transverse to 
the length of the adjacent track, said 



drivine member being mounted for 
pivotal movement about an axis parallel 65 
to the axis of pivoting of said load sup- 
porting member and being connected 
thereto through the medium of a pair of 
springs disposed one each side of the 
line joining the said two pivots, the abut- 70 
ment member being mounted on said load 
supporting member and the arrangement 
being such that when the abutment mem- 
ber engages with the arresting abutment 
the load supporting member is pivoted 75 
in a direction to increase the stress in one 
of the two springs acting in a direction to 
eifect disengagement of the drivine mem- 
ber from the propelling element, the load 
supporting member being adapted on re- 80 
loading of the carriage following the 
aforesaid removal of the load to be dis- 
placed in u direction for oppositely stress- 
ing the said springs to effect re-engage- 
ment of the driving member with the pro- 35 
X>eliing element and displacement of the 
abutment member into a position clear of 
said holding abnement. 

11. A conveyor according to any of 
Claims 8 to 10 wherein ea^sh carriage is 90 
Ijrovided with means for engaging with 
the abutment member on the following 
carriage so that when the first carriage 

is arrested successive carriages are suc- 
cessively arrested by engagement of each 95 
of their abutment members in turn to 
effect displacement of their driving mem- 
ber out of engagement with the propel- 
ling element, 

12. A conveyor accordimj to any of jsqO 
the preceeding claims including manu- 
ally operable means for effecting dis- 
engagement of the driving member from 
the propelling element at any desired 
position along the length of the conveyor 1 05 
track. 

13. A conveyor substantially as herein- 
before described with reference to and as 
shown in Pigures 1 and 2 of the accom* 
panying drawings, hq 

14. A conveyor substantially as herein- 
before described with reference to and as 
shown in Figures 3 to 5 of the accom- 
panying drawings* 

15. A conveyor substaufcially as herein- 115 
before described with reference to and as 
shown in Fiffures 6to> 9 of the accom- 
panying drawings. 

Dated this 25th day of June, 1953» 
FOREESTBR, KETLEY & CO., 

Chartered Patent Agents, 
Central House, 7^5, New Street, 
Birmingham, 2, and 
Jessel Chambers, 88/90, Chancery Lane, 
London, W.C.2. 
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PROVISIONAL SPECIFICATION 
No. 9031, A.D. 1962. 

Improvements in or relating to Conveyors for Goods 



We, FisiiBE & Ludlow Limited, a 
Britisk Company, of Bordesley Works, 
Clyde Street. Birmingliam, 12, in tlie 
Coiinty of Warwick, do hereby declare 

5 this invention to be described in the fol- 
lowing statement: — 

This invention relates to conyeyors of 
the kind comprising an elongated propel- 
ling element such as, for -example, a flex- 

10 ible belt or band or a chain carrying a 
series of closely spaced! transversely 
extending slats, and one or more goods or 
aiiicle supportin£^ carriages provided with 
supporting- wheels, rollers or the equi- 

16 valent and adapted to be advanced by 
said propelling element to predetermined 
positions in which they are required tem- 
porarily to be brought to rest. 
Such conveyors are used, for example, in 

20 assembly operations in which a succession 
of such carriages are advanced past a 
number of operators who are required to . 
perform difterent assembly operations on 
the article or articles supported by each 

25 carriage, the carriages being consequently 
required to be brought temporarily to 
rest at such positions, and is so far as at 
different operating stations the period for 
which the carriages are required to be at 

30 rest varies, such can only be effected by 
stopping the carriages themselves without 
stocpmg the continued advancement o£ 
the propelling element which is itself usu- 
allyr an endless belt. 

35 Hitherto as far as we are aware the 
carriages have been provided with sup- 
porting wheels which engage with the 
upper surface of the belt or other propel- 
ling element, the lower surface of which 

40 has been supported by a skid plate the 
arrangement being* suvh that the carriages 
are advanced bodily by the belt without 
rotation of the wheels so long as they are 
not subjected to an external retarding 

45 force, while on applying such retarding 
force to a particular carriage so as to 
bring it to rest the wheels then rotate 
under the continued forward moyement of 
the belt or other propelling element : — 

50 With such an arrangement the whole of - 
the weight of each carriage with its^asso- 
ciated load is transmitted through the 
belt to the supporting skid plate, or if the 
belt is not supi>orted oy a skid plate but is 

55 supported by rollers or other support? 
spaced at intervals along the len^h of the 
conveyor, the belt or other propelling ele- 
ment will itself be displaced downwardly 
by the applied load so that a very sub- 

80 stantial retarding force will be applied 



to the belt or other propelling element by 
each loaded carriage, which force in the 
case where the belt or other propelling 
element is supported on skid plates will 
be a frictional force between the under 65 
side of the belt and the skid plate propor- 
tional to the weight of the carriage and its 
associated load and in practice when the 
carriage is being advanced such force is 
likely to be approximately 50% of the 70. 
weight of the advancing carriage witK its 
associated load, 

Further when the carriage with its 
associated load is brought to rest by th» 
application of an external retarding T6 
force, the retarding force actin«f on the 
belt will be increased still further by a 
value corresponding to this retarding 
force. 

Such an arrangement is open, there- 80 
fore, to the following two serious objec- 
tions : — 

(a) The belt is subjected both when the 
carnage is advancing as well as when it 
is stationary to a very substantial retard- 85 
mg force which may be of the order of 
50% to 60% of the weight of the carriage 
and its associated load. 

.(b) By reason of the weight beinff trans- 
nutted from each loaded carriage Sxrough. 90 
the belt to its supporting skid plate the 
under side of the belt is subjected to very 
considerable wear arising from the fric- 
tion between the under side of the belt and 
the skid plate. 95 

In consequence, where a. substantial 
number of carriages are provided particu^ 
larly where these are required to carry 
heavy loads, belts of enormous strength 
are necessary if they are to transmit the 100 
required load without bresJking with con- 
sequent very substantial addition to both 
the initial as well as the replacement cost 
of the conveyor, ^while power required to 
drive the belt is itself substantial, calling 105 
for the provision of an electric motor or 
other power iinit and its associated equip- 
ment of relatively large -size^ "Further the 
relatively.. fre^ejLfc replacement of the 
belt arising from the wear aforesaid 110 
increases still further the replacement 
costs of such a form of conveyor installa-i 
tion. 

The present invention has for its object 
the provision of an improved arrangement 115 
in which the foregoing- serious disadvan- 
tages are at any rate largely eliminated. 

According to the present invention each 
carriage is supported throug'h supporting 
wheels, rollers or the equivalent from a 120 
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stationary track having a propellinff ele- 
ment engaging surface displaceable in 
relation to said propelling element and 
adapted releasably and frictionally to 
5 engage the adjacent surface of the pro- 
pelling element with a^ pressure which 
increases with increase in loading of the 
carriage, the arrangement being such that 
an increase in the resistance to advance- 

10 ment of the carriage corresponding to an 
increase in loading thereof is accom- 
panied by an increase in the frictional 
force between the propelling element and 
the propelling member for advancing the 

16 carnage, while at least a substantial pro- 
portion of the mass of the loaded carnage 
is transmitted directly to the track 
through the supporting wheels, rollers or 
the equivalent instead of being trans- 

20 mitted through the belt or other propel- 
ling element. 

Preferably, the amount of the mass of 
the loaded carriage supported by the track 
is a major proportion of the entire mass 

25 nnd the arrangement may be such that a 
saving of 00% may be effected in the pro- 
pulsive force required to advance each 
carriage^ such saving arising, of course, 
from the fact that the carriage is now sup- 

30 ported by a stationary track with only a 
proportion of the weight of the loaded 
carriage being applied to the belt or other 
propelling element tlirough the propelling 
member aforesaid. 

85 Preferably, the propelling member is 
mounted on tlie carriage for pivotal move- 
ment about an axis transverse to the direc- 
tion of advancement of the carriage and 
is adapted to engage with the propelling 

40 element at a position rearwardly in the 
direction of advancement of the pivot so 
as to provide a toggle wedge frictional 
engagement with the propelling element, 
the arrangement being such that increase 

45 of resistance to advancement of the carri- 
age 1^ the belt causes the propelling mem- 
/j)er, where it engages with the belt or 
other propelling element, to advance for- 
wardly in relation to the carriage to raise 

60 the adjacent part of the carriage relative 
to the belt or other propelling element, 
thereby increasing the pressure between 
the propelling member and the propelling 
element with consequent increase in the 

65 frictional force acting between the propel- 
ling member and the propelling element. 

The propelling member preferably has 
said surface of arcuate form with its 
centre of curvature to the rear of the axis 

60 of pivoting of the member and the 
arrangement may be such that the radius 
line jioiuing the position of contact with 
the propelling element to the axis of 

. • : pivoting of the propelling member is in 

66 operation substantially at the angle of 



friction to the adjacent surface of the pro- 
pelling element having regard to the 
nature of the surface of the element and 
the member with which it eng-ages. 

In one particular construction as 70 
applied to an endless belt conveyor of the 
type embodying a rubber or canvas belt 
I'unning on skm plates which are either 
horizontal or inclined at a small angle 
to the horizontal so as to support the belt 75 
continuously or substantially continuously 
on the under side along the length there- 
of, the belt would have a width substanti- 
ally less than the width of the supporting 
skid plates so as to piovide at opposite 80 
longitudinal edges of the belt a tra^sk. 

Each carriage would comprise a load 
supporting platfrom or the equivalent and 
be provided with a front and rear pair of 
supporting wheels, two wheels in each 85 
pair being spaced apart by a distance 
appreciably greater than the width of the 
belt so that each wheel is supported 
directly from the track aforesaid instead 
of engaging with the upper surface of tii0 90 
belt SLH in the hitherto known construction. 

The forward end of each carriage would 
be provided with a horizontal tniiiB* 
versely extending trunnion extending 
parallel to the axes of rotation of the two 05 
pairs of supporting wheels, this trunnion 
pivotally supporting for movement about 
such axis a propelling member conveni- 
ently constructed in the form of a- shoe of 
arcuate configuration so as to present on 100 
its under side a face which is convex about 
an axis to the rear of the axis of pivoting 
of said member, such member being so 
shaped having regard to the dimensions of 
the carriage as to engage with the upper 105 
surface of the belt at a position spaced 
rearwardly in relation to said pivotal axes. 
For inpt^nce where the pivotal axis is 
spaced approximately 7^* above the upper 
surface of the belt the position of engage- HQ 
3nent between the surface of the propel- 
ling member and the belt may be approxi- 
mately 5 J" to the rear of a vertical trans- 
verse plane passing through the pivotal 
axis of the propelling member aforesaid. 115 

The actual shai>e of the operative sur- 
face of the shoe is preferably such that for 
all vertical displacments of the upper sur- 
face of the belt in relation to the axis of 
pivoting of. the propelling member shoe, 120 
the angle made by a line joining the point 
of contact between the shoe and the belt 
and the axis of pivoting is approximately 
35*" to 40** in relation to a vertical trans- 
verse plane passing through said axis of 126 
pivoting, such an arrangement ensuring 
optimum frictional engagement between- 
the propelling member surface and the 
belt despite variations in belt thickness, 
i.e. in the height of the upper surf ace of 180 
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the belt in relation to the track carrying; 
the carriage supporting wheels* 

The operative surface of the propelling 
member shoe is formed of a material hav- 
6 ing a high co-efficient of friction at its 
surface, for example, it may comprise 
bmke lining material, a plastic or a 
ribbed rubber strip. 

The propelling member may carry an 

10 arm or other part whereby it may be dis- 
,placed manually or, if desired, by a mech- 
mically or electrically operated selected 
member in a rearward direction relative 
to the carriage out of engagement with the 

16 belt so as to bring the carriage to rest 
at a predetermined position and where, 
for example^ a succession of carriages are 
being advanced past the operator at an 
assembly position in an assembly con- 

20 veyor installation, such am or other part 
may project forwardly beyond the front 
of its associated carriage so that when the 
latter is advanced up to an already sta- 
tionary carriage at such assembly position 

25 it engages with the rear end of such 
already stationary carriage so as to dis- 
place its associated propelling member 
rearwardly out of engagement with the 
belt thereby bringing the next advancing 

30 carriage to rest. 

In a particular test in which a single 
carriage was advanced firstly by support* 
ing it through its supporting wheels on an 
_ adrancing belt as of the hitherto known 

35 arrangement, a propelling force of 
approximately 23 to 24 lbs. had to be 
applied to the belt to advance the carri- 
age, while when the same carriage was- 
placed on a narrower but otherwise iden- 

40 tical belt so as to be advanced in accord- 
ance with the present invention a propel- 
ling force of only 3 lbs, was required to 
be applied to the belt before the carriage 
commences to advance, tiius it will be 

45 appreciated that with the present inven- 
tion the saving in belt loading and thus 
in belt strength size cost is most substan- 
tial^ while there is further a substantial 
saving in belt wear as well as in the power 
50 required for driving the belts. 

Further when the carriage is brought 
to rest in accordance with the present 
invention no retarding force whatsoever is 
bein^ applied by the carriage to the belt 
55 instead of an increased retarding force 
being applied as in the hitherto known 
arrangement. 



Further with the particular form of 
propelling member above described this 
has a wedgfe toggle frictional engagement 60 
with the upper surface of the belt, that 
is to say, and increased resistance to for- 
ward movement of the carriage causes the 
operative surface of the propelling mem- 
ber to tend to move forwardly in relation 65 
to the carriage and thus by reason of the 
fact that such operative face has its axis 
of curvature spaced rearwardly in rela- 
tion to its axis of pivoting, the forward 
movement of the propelling member tends 7C 
to raise the adjacent part of the carriage 
ofi the adjacent supporting wheels, there- 
by applying an increased downward pres- 
sure between the propelling member and 
the belt which automatically compensates 76 
for any tendency to slip arising from the 
increase in external resistance to the 
advancement of the carriage by the belt- 
In an alternative arrangement the pro- 
pelling member may be constructed in the 80 
form of a leaf or the equivalent spring 
and the carriage may be spring supported 
on the adjacent pair of supporting wheels, 
the arrangement being such that increase 
in load on the carriage is accompanied by 85 
a downward displacement of the caxriagV 
in relation to such pair of supporting 
wheels against the loading provided by 
the spring support,, such downward dis- 
placement causing the propelling member 90 
spring to be stressed to a greater extent 
so as to apply a greater spring pressure 
to the upper surface of the Wt corres- 
ponding to such increase in loading of the 
carriage. Such propelling member spring 95 
would be of relatively light and flexible 
configuration so as only to apply a rela- 
tively small downward load to the belt 
when the carriage was unloaded. 
^ Conveyors embodying the present lOO 
invention are capable of advancing the 
carriages up relatively easily graded 
inclines to the horizontal, for example, 
inclines of the order of 20** to 30° to the 
horizontal in addition, of course, to 106 
advancing the carriages along a horizon- 
tal level as would normally be the case 
m assembly operations. 

FOEEESTER, KETLEY & CO., 

Chartered Patent Agents, 
Central House, 75, New Street, 
Birmingham, 2. and 
Jessel Chambers, 88/90, Chancery Lane. 
London, W.C.2. 
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ling element sncli as, for example, a flex- 
ible belt t>r baud or a chain caiiying a 
series of closely spaced transversely 
extending slats, and one or more goods or 
I article supporting carriages adapted to be 
advanced by said propelling element to 
predetermined positions in which they are 
required temporarily to be brought to 
rest. 

10 Such conveyors are used, for example, 
in assembly operations in which a suc- 
cession of such carriages are advanced 
past a number of operators who are re- 
quired to perform different assembly 

15 operations on the article or articles sup* 
ported by each carriage, the carriages 
being consequently required to be brought 
temporarily to rest at such positions^ and 
in so far as at different operating stations 

20 the period for which the carriages are 
required to he at rest varies, such can only 
be effected by stopping the carriages 
themselves without stopping the conti- 
nued advancement of the propelling ele- 

25 ment which isJ itself usually an endless belt . 
Hitherto as far as we are aware the 
carriages have been provided with sup- 
porting wheels which engage with an up- 
wardly directed surface of the belt or 

80 other propelling element, the lower sur- 
face of which has been supported by a 
skid plate, the arrangement being such 
that the carriages are advanced bodily bv 
the belt without rotation of the wheels so 

35 long as they are not subjected to an ex- 
ternal retarding force, while on apply- 
ing such retarding force to a particular 
carriage so as to bring it to rest the 
wheels then rotate under the continued 

40 forward movement of the belt or other 
propelling element. 

With such an arrangement the whole 
of the weight of each carriaee with its 
associated load is transmitted through the 

45 belt to the supporting skid plate, and 
while if the belt is not supported by a skid 
plate but is supported hy rollers or other 
supports spaced at intervals along the 
length of the conveyor, the belt or other 

50 propelling element will itself be displaced 
downwardly by the applied load so that a 
very substantial retarding force will be 
applied to the belt or other pro- 
Xmlling element by each loaded 

55 carriage, which force in the case 
where the belt or other propelling element 
is supported on skid plates will be a f rio- 
tional force between the under side of the 
belt and the skid plate proportional to 

60 the weight of the carriage and its asso- 
ciated load and in practice when the car- 
riage is being advanced such force is 
likely to be approximately 50% of tbe 
weight of the advancing carriage with iU 

65 associated load. 



Further, when the carriage with it« 
associated load is brought to rest by the 
application of an external retarding 
force^ the retarding force acting on the 
belt will be increased still furtner b^ a 70 
value corresponding to this retarding 
force. 

Such an arrangement is open, there- 
fore, to the following two serious objec- 
tions. 75 

(a) The belt is subjected both when 
the carriage is advancing as well as when 
it is stationary to a very substantial re- 
tarding force which may be of the order 

of 50% to 60% of the weight of the car- 80 
riage and its associated load. 

(b) By reason of the weight being 
transmitted from each loaded carriage 
through the belt to its supportinjg skid 
plate the under side of the belt is sub- 86 
jected to very considerable wear arising 
from the friction between the under side 

of the belt and the skid plate. 

In consequence, where a substantial 
number of carriages are provided parti- 90 
cularly where these are required to carry 
heavy loads, belts of enormous strength 
are necessary if they are to transmit the 
required load without breaking with con- 
sequent very substantial addition to both 95 
the initial as well as the replacement cost 
of the conveyor, while the power required 
to drive the belt is itself substantial^ 
calling for the provision of an electric 
motor or other power unit and its asso- 100 
ciated equipment of relatively large size. 
Further, the relatively frequent replace- 
ment of the belt arising from the wear 
aforesaid increases still further the re- 
placement costs of such a form of con- 105 
veyor installation. 

One of the objects of the present in- 
vention is the provision of an improved 
arrangement in which the foregoing 
serious disadvantages are at any rate HO 
largely eliminated. 

A further object of the present inven- 
tion is to provide a generally improved 
arrangement of conveyor of the foregoing 
kind in which the carriages can be 115 
brought temporarily to rest as required by 
the operator while at the same time the 
propelling element is allowed to continue 
its motion. 

According to the present invention each 120 
carriage is supported for an advancing 
movement from a track separate from flie 
propelling element itself and each car- 
riage is provided with a propelling 
element engaging member which is di&- 125 
placeable in relation to the said propel- 
ling element and is adapted releasably 
ana frictionally to engage a surface of 
the propelling element with an engaging 
pressure whidi increases with increase in 130 
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resistance to advancenient of tiie carriage, 
the arrangemeat being sucIl iliat increase 
in resistance to advancement of tiie car- 
riage is accompanied by an increase in 
5 tlie frictional force between the propel- 
ling element engaging member and the 
propelling element so that the carriage 
may still be propelled by frictional en- 
gagement between the propelling element 
10 engaging member and said propelling 
element. 

For example, the propelling element 
engaging member may be mounted for 
angular movement relative to the carriage 

16 n bout an axis which is transverse to the 
direction of advancement of the adjacent 
part of the propelling element which said 
member engages, the arrangement being 
such that increase in the resistance to 

20 movement of the carriage with consequent 
corresponding increase .in the force acting 
oetween tlie propelling element and said 
member in the direction of movement of 
said element at such position applies a 

25 force to said member tending to displace 
it in a direction towards the surface of 
the propelling element with which it 
engages. 

Such a fact follows from the fact that 

30 any increase in resistance to advance- 
ment of the carriage will necessarily be 
accompanied by a corresponding increase 
in the frictional force acting between said 
member and the propelling element in the 

35 direction <>f advancement of said element 
and by suitably disposing said member 
this force may be utilized to displace said 
member in a direction towards the pro- 
pelling element so as fo apply an 

4U increased engaging pressure thereto and 
thus preclude slip between said member 
and the propelling element despite the 
increase in the resistance to advancement 
of the carriage, for example, as a result 

45 of increased loading of the carriage, 
or as a result of the carriage 
being advanced upon an upwardly 
sloping track, or upon a track 
the upward slope of which is increasing. 

50 The invention may be applied to the 
l^articular arrangement described in our 
prior Provisional Specification No. 
9031/52, in which the carriages are dis- 
l>osed above a prapelling element in the 

55 form of an endless belt or band, or a chain" 
carrying a series of closely 5]>aced trans- 
versely extending slats in which th« car- 
riage is supported, upon b track separate 



from but closely adjacent to the propel- 
ling elem^t. 60 

The invention may however, be further 
aj>plied to conveyors wherein the propel- - 
lin^ element take& the above form out in 
which th« track is spaced an appreciable 
distance either above or below the pro- 65 
pelling element. Por example, the track 
and the carriages themselves may be of 
the general form described in our prior 
United Kingdom Patent Specification 
ITos. 639244 and 639249, in which, how- 70 
ever, each carriage would comprise a 
single pair of links connected together at 
each end bjr a connecting body, each body 
being provided with two pairs of track 
engaging, wheels or i-ollers rotatable 75 
about mutually perpendicular axes for 
engaging with the track as described in 
the foregoing two Specifications, particu- 
larly No. 63»,244. 

In such an arrangement the goods may 80 
either be supported from beneath eacli 
carriage or each carriage may be provided 
with upwardly projecting goods support- 
ing means for engaging the goods and 
advancing the same. 85 

In one specific arrangement the con- 
veyor raay have the particular form des- 
cribed in our Provisional Specification 
No. 13633/62 of even date, with each 
carriage provided with two oppositely 90 
directed propelling element engaging 
members each having a cam stirface for 
engaging with said members, two such 
members beiuff provided for the specific 
purpose described- in such specification. 95 

Alternatively, only one such member 
may be provided, with the spring loaded 
stroking finger omitted so that the device 
functions exactly in the manner above 
described, that is to say, with increase in 100 
resistance to the. advancement of the car- 
riage, the propelling element engaging 
member having the cam surface is dis- 
Ijlaced in a direction relative to the pro- 
pelling element for applying an increased 105 
engaging pressure thereto, whereby an 
increased carriage advancing force is 
transmitted friction ally between the pro- 
pelling element and the. cgjriage to be 
thereby advanced. . . 110 
FORRESTElE,-'KETLEY & CO., 

- GhartSred Patent Agents, 

Central Honse, 75; New Street. 
Birmingham, 2, and 
Jessel Cliambers, 88/90, Chanceiy Lane,. 
. -London, W.C.2. 
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this iavention to be described in the 
foUowinjg* statement: — 

This invention relates to conveyors of 
the kind comprising an elongated pro- 
5 pellinff element such as, for example^ a 
flexible belt or band or a chain carrying 
a series of closely spaced transversely 
extending slats, and one or more goods or 
article supporting carriages and provided 

iO with means adapted fnctionally to en- 
gage with a surface of the elongated 
propelling element so as thereby to effect 
advancement of the carriage 
The invention is ap|)hcable to con- 

15 veyoTs of the foregoing kind in those par- 
ticular circumstances m which variation 
in the velocity of the carriage in relation 
to that of the propelling element is 
liable to occur and it is desired to control 

20 such variations. 

One such particular circumstance is the 
case where the carriages are being 
advanced in either a substantially hon- 
2ontally direction or in a direction which 

25 is inclined upwardly to the horizontal 
and in both cases at a predetermined 
velocity and it is required to advance the 
carriage in a direction which is inclined 
downwardly to the horizontal so that there 

^ is a danger of the carriage accelerating 
gravitationally, which gravitational 
acceleration may be undesirable. 

A further example of such a circum- 
stance to which the present invention is 

^ applicable is the case in an assembly 
operation for which a succession of car- 
nages are required to pass different 
assembly positions at different speeds 
being driven past such jwsitions by 

^ separate (propelling* elements advancing at 
different corresponding velocities^ the 
carriages passing successively^ from a 
faster to a slower moving position and it 
is desired immediately to retard the velo- 

45 city of the carriages as they pass from the 
faster to the slower moving propelling 
element. 

According to the present invention we 
providje eachicarriage*with ai pair of propel- 
ling element engaging means each adapted 
frietionally to engage with the propelling 
element, one of said means being adapted 
operably to engage with the element 
^en the carriage is tending to move at 

U a slower rate than that of the element 
thereby to effect advancement of the 
carriage »t a sjpeed oorresponding to that 
of the proi)elling element and t-ne other 
of said two members being adapted to 

M operably engage with the propelling 
element when the carriage is tending to 
move faster than the propelling element 
so as thereby to inhibit movement of the 
carriage at a velocity greater than that 

M «1 the propelling element. 



Displacement of one or the other of said 
two element engaging members may be 
effected by one or more displacing mem- 
bers, the or each such displacing mem- 
bers being operatively connected to the 70 
or one of the engaging members respec- 
tively as well as with the carriage aooid 
adapted for light frictional engagement 
with a surface of the propelling element 
in all operative positions of the associated 76 
engaging member or members, the 
arrangement being such that relative 
movement between the propelling ele- 
ment and carriage is transmitted by 
light frictional engagement through the 80 
displacing member or members to the 
associated engaging member or members 
for the purpose of bringing one of the 
other of these members into operable 
frictional engagement with the propel- 86 
ling element for the pia-pose above des- 
cribed. 

By the expression light frictional 
engagement " is meant herein frictional 
engagement of such a nature as to effect 00 
actuation of the operating member with- 
out being sufficient to transmit a signi- 
ficant propelling force therethrough from 
the propelling element to the carriage. 

In the above arrangement a single 96 
operating member would be provided con- 
nected to the two engaging members and 
these two members together with the 
operating member would all be mounted 
for pivotal movement in unison on the 100 
carriage about an axis transverse to the 
direction of advancement of the carriage, 
the propelling element engaging- part of 
the operating member being conveniently 
disposed symmetrically in relation to the 106 
said two engaging members. 

Preferably each of the said engaging 
members would be adapted releasaSly and 
frietionally to engage with the surface of 
the propelling element with an engaging 110 
pressure which increases with increase in 
resistance to advancement of the carriage, 
the arrangement being such that increase 
in resistance to advancement of the carri- 
age is accompanied by an increase in the 115 
frictional force between such propelling 
element engaging member and 
the propelling element so that the car- 
nage may still be propelled by frictional 
engagement between the propelling Igfl 
element engaging member and said pro- 
pelliufif element, i.e., as described in ow 
prior ^ Provisional Specification JTo. 
9031/52 and as further described in our 
Provisional Specification No. ia632/52 of 126 
even date. 

The propelling element engaging part 
of the operating member or the operating 
member as a whole would preferably be 
Spring loaded or spring supported inlSQ 
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relatioa to the caiziage in such, a maimer 
as to ensure that the light frictional en- 
gaging pressure between it and the 
propelling element remained substan- 

5 tially constant for all positions of 
engagement between such operating 
member and the propelling element. 

The propelling element engaging 
members would preferably have cam or 

10 other specially shaped surfaces for en- 
gaging with the propelling element for 
the purpose of ejecting the aforesaid 
inorease in engaging pressure between 
anv one of tiiese two members and the pro- ' 

15 peiling element in consequence of 
increasing resistance to advancement of 
the carriage. 

The invention may be applied to an 
arrangement in which, as described in 

20 our prior Provisional Specification No. 
903-1/52 the carriages are disposed above 
a propelling element in the form of an 
endneas beH or band, or a chain carry- 
ing a series of closely spaced transversely 

26 extending slats in which the carriage is 
supportea upon a track separate from but 
closely adjacent to the propelling 
element. 

The invention may, however, be 

30 further applied to conveyors wherein the 
propelling element takes the above form 
but in which the track is spaced an appre- 
ciable distance either above or below the 
propelling element. For example, the 

35 track and the carriages themselves may 
be of the general form described in our 
prior United E.ingdoiii Patent Specifica- 
tion Nos. 639,344 and 63&,249 in which, 
however, each carriage would comprise a 

40 single pair of links connected together at 
each end by a connecting body, each body 
bein^ provided with two pairs of track 
engaging wheels or rollers rotatable about 
mutually perpendicular axes for engaging 

45 with the track as described in the fore- 
going two specifications, particularly No. 
639,244. 

In such an arrangement the goods may 
either be supported from beneath each 

50 carriage or each carriage may be provided 
with upwardly projecting ffoods support- 
ing means for engaging the goods and 
advancing the same. 

In one specific form of this latter 

55 arrang^ent the connector plates for 
supporting the cmoiform section track of 
the general configuration illustrated in 
the eaid Specification No. 639^249 would 
as illustrated in Figure 3 of that speoifi.- 

60 cation, be provided with means similar to 
the g^oide elements 38, 39 and formed 
from a single thickness of sheet metal for 
supporting a propelling element in the 
form of an endless belt so that the oppo^ 

66 site edges of the belt were supported by 



in-turned fianges similar to those of the 
parts 38, 39 of the prior specification 
whereby the belt is supported at a fixed 
height above the track for movement in 
a direction parallel to the length of the 71 
adjacent part of the track. 

The two links of the single pair of 
links of each carriage constructed as 
above describeod would be connected to- 
gether at two positionB spaced symmetric 7 
cally longitudinally on opposite sides of 
the centres of the links by pins carrying 
distance sleeves which extend between the 
opposed faces of the links, each distance 
sleeve having mounted thereon a pair of S" 
plates which may be of somewhat elon- 
gated triangular form, the upper part of 
each plate extending between the two 
links with the plates parallel to the two 
links, the plates depending by an appre- Bj 
ciable distance below their associated 
carriage and being connected together at 
their lower end by a load supporting 
pin. 

The two plates are further connected at 91 
a position which may be horizontally 
equi-distant between the two distancV 
sleeves aforesaid by a pivot pin upon 
which -pivot pin the two propelling 
element engaging members and a single 9i 
associated operating member therefore 
are amounted upon the aforesaid pivot 
pin for pivotal movement relative to the 
carriage and propelling element about an 
axis extending horizontally at right 1( 
angles to the direction of movement of the 
I)ropelling[ element and carriage. 

Conveniemtly each engaging member 
is constructed m the-form of a strip metal 
arm. the two arms of which are connected 1( 
rigidly together through the medium of 
a part-circular bearing member which 
engages with the said pivot pin, the two 
arms diverging relatively from their 
point of conjieotion and being bent in 13 
opposite directions at their outer ends in 
directions which are substantially longi- 
tudinal of the propelling element, the 
oppositely bent portions_carrying friction 
Iming material whicli presents in each II 
case -a 'ctirved surface for engaging with 
the adjacent under side of the belt, with 
each lining surface convex about one of 
two corresponding axes parallel to the 
axis of the pivot pin, the arrangement 12 
being such that when the belt is advanced 
in relation to the carriage in one or the 
other direction, one or the other of these 
two engaging" members is displaced fric- 
tionally by its engagement with the belt 12 
in a direction for applying an increased 
-frictional pressure from such member on 
to the belt so as to increase the force 
applied to the carriage therethrough for 
advancing the. carriage in such direction 13 
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of advuaceuient of tlie belt in relation to 
tlie carriage. 

Tbe semi - circular bearing member 
carries symmetrically between tlie two 

6 mutually diverging arms an operating 
member conmrising a tubular part, one 
end of wliicn is secured to tne semi- 
circular bearing and liaving slidable 
therein a stem the outer end of which is 

10 formed as an operating finger adapted 
either for point engagement at its outer 
end with the under side of the belt, or 
for engagement therewith about a line 
extending perpendicular to the direction 

15 of advancement of the belt, a very light 
spring acting between a shouldered part 
of the stem and an abutment within a 
tubular portion so as to maintain the 
finger of the operating member in light 

20 f rictional engagement with the belt 
irrespective or variation in the angular 
jwsition of said member. 

The arrangement is such that normally 
only one of the two belt engaging mem- 

25 bers is in engagement with the under side 
of the belt with the operating member in 
such position inclined either forwardly 
or backwardly in relation to the direction 
of advancement of the belt instead of 

SO being perpendicular thereto and if, for 
example, the carriage is being propelled 
at a constant rate hy the belt in the 
general manner described in our two 
provisional speciiications aforesaid and 

35 the carriage oonunenees to accelerate in 
relation to the belt, for example, gravi- 
tatioually as a result of the carriage des- 
cending an incline in the conveyor instal- 
lation, the engaging member which is in 

40 operative engagement with the belt will 
under the acceleration of the carriage 
tend to move out of engagement with the 
belt thereby pivoting itself and the opera- 
ting member and the other engaging 

45 member in unison in one angular direc- 
tion relative to the carriage until it is 
out of oijerative engagement with the 
belt, whereupon only the operating mem- 
ber itself is in engagement with the belt, 

5U In consequence of this continued en- 
gagement of the operating member with 
the belt, the other belt engaging mem- 



ber is now brought into engagement with 
the belt by reason of this continued 
advancement of the carriage relative to 55 
the belt which other operating member 
by reason of its oppositely directed belt 
engaging surface acts in a direction for 
inhibiting further relative movement of 
the carriage in relation to the belt so that 60 
the carriage velocity is immediately 
reduced to that of the belt and undesir- 
able gravitational acceleration of the 
carriage avoided. 

When the resistance to the forward $5 
movement of the carriage exceeds the 
gravitational forward force thereon so 
that the carriage tends to move in the 
onpo3ite direction in relation to the belt, 
the operating member and the two engag- 70 
ing members are pivoted similarly in the 
o|)posite direction so that the carriage is 
still advanced at belt speed. 

Instead of pivoting, the engaging 
members together about a common axisi 75 
they may be pivoted about separate axes 
disposed^ for example, at opposite ends of 
the carriage and connected together by a 
link which may be in the form of a ligrht 
bowed spring link carrying the operating go 
member, such an arrangement ensuring 
that the operating member engages the 
belt with a substantially constant spring 
pressure irrespective of substcoitial 
variation in it-s angular position. In such 55 
an arrangCTient ensuring that the 
operating member engages the belt with 
a substantially constant spring pressure 
irrespective of substantial variation in its 
angular position. In such an arrange- 9Q 
ment the operating member may again 
be made in two parts slidable one within 
the other, one part being pivoted to the 
carriage substantially centrally of the 
length thereof and the other part being 95 
slidable through a guide provided on the 
bowed spring link. 

EOEEESTEE, XETLEY & CO., 
Chartered Patent Agents, 
Central House, 75, New Street, 
Birmingham, 2, and 
Jessel Chambers, 88/90, Chancery Lane, 
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